Let A(k)u(k) = f (k)(1) be an operator equation, X and Y are Banach spaces, k ∈ ∆ ⊂ C is a parameter, A(k) : X → Y is a map, possibly nonlinear. Sufficient conditions are given for continuity of u(k) with respect to k. Necessary and sufficient conditions are given for the continuity of u(k) with respect to k in the case of linear operators A(k).
Introduction
Let X and Y be Banach spaces, k ∈ ∆ ⊂ C be a parameter, ∆ be an open bounded set on a complex plane C, A(k) : X → Y be a map, possibly nonlinear, f := f (k) ∈ Y be a function.
Consider an equation A(k)u(k) = f (k).
(1.1)
We are interested in conditions, sufficient for the continuity of u(k) with respect to k ∈ ∆. There is a large literature (see eg. [1] , [2] ) on this subject. The novel points in our paper include necessary and sufficient conditions for continuity of the solution to equation (1.1) and sufficient conditions for its continuity when the operator A(k) is nonlinear. Consider separately the cases when A(k) is a linear map and when A(k) is a nonlinear map. 
is an arbitrary bounded set, and c 1 may depend on N .
Proof. One has
(1.5) From (1.3)-(1.5) and Assumptions A 1 the conclusion of Theorem 1 follows. 2 Remark 1.2. Assumptions A 1 are not only sufficient for the continuity of the solution to (1.1), but also necessary if one requires the continuity of u(k) uniform with respect to f running through arbitrary bounded sets. Indeed, the necessity of the assumption a) is clear; that of the assumption b) follows from the case A(k) = I, where I is the identity operator; that of the assumption c) follows from the case A(k) = I, A(k + h) = 2I, ∀h = 0, f (k) = g ∀k ∈ ∆ 0 . Indeed, in this case assumption c) fails and one has u(k) = g, u(k + h) = g 2 , so ||u(k + h) − u(k)|| = ||g|| 2 does not tend to zero as h → 0. To prove the necessity of the assumption d), assume that sup k∈∆ 0 A −1 (k) = ∞. Then, by the Banach-Steinhaus theorem, there is an element f such that
is a nonlinear map and a), b), c) and d) of Assumption A 1 hold, and the following assumption holds:
Theorem 1.4. If A 2 hold, then (1.2) holds for the solution u(k) to (1.1).
Remark 1.5. Let us introduce the following assumption: (1.6) Remark 1.6. If Assumptions A 1 hold except one: A(k) is not necessarily a bounded linear operator, A(k) may be unbounded, closed, densely defined operator-function, then the conclusion of Theorem 1.1 still holds and its proof is the same. For example, let
is a bounded linear operator continuous with respect to k ∈ ∆ 0 , and L is a closed, linear, densely defined operator from D(L) ⊂ X into Y . Then
although A(k) and A(k + h) are unbounded.
In Section 2 proofs of Theorem 1.4 and of Remark 1.5 are given.
Proofs
Proof of Theorem 1.4. One has:
By the Assumption A 2 , item e), the operator A(k) is a homeomorphism. Thus (2.1) implies (1.2). Theorem 1.4 is proved. , where a is the radius of D, that is, 2a := sup x,y∈D |x − y|.
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